Mutation analysis of SLC7A9 in cystinuria patients in Sweden.
Cystinuria is an autosomal recessive disorder characterized by increased urinary excretion of cystine and dibasic amino acids, which cause recurrent stone formation in affected individuals. Three subtypes of cystinuria have been described (type I, II, and III): type I is caused by mutations in the SLC3A1 gene, whereas nontype I (II and III) has been associated with SLC7A9 mutations. Of the 53 patients reported in our previous work, patients that showed SLC7A9 mutations in single-strand conformation polymorphism (SSCP) screening and/or either lacked or showed heterozygosity for SLC3A1 mutations were included in the present study. The entire coding region and the exon/intron boundaries of the SLC7A9 gene were analyzed by means of both SSCP and DNA sequencing in 16 patients, all but one of which were clinically diagnosed as homozygous cystinurics. Three novel SLC7A9 mutations were identified in the patient group: two missense mutations (P261L and V330M), and one single base-pair deletion (1009 delA). We also detected the previously reported A182T and nine novel polymorphisms in the patients. Mutations V330M and 1009delA occurred on different alleles in one individual, and we suggest that these mutations cause cystinuria in this patient. One patient that was homozygously mutated in the SLC3A1 gene carried the third novel mutation (P261L). We conclude that SLC3A1 is still the major disease gene among Swedish cystinuria patients, with only a minor contribution of SLC7A9 mutations as the genetic basis of cystinuria. The absence of SLC3A1 and SLC7A9 mutations in a substantial proportion of the patients implies that mutations in parts of the genes that were not analyzed may be present, as well as large deletions that escape detection by the methods used. However, our results raise the question of whether other, as yet unknown genes, may also be involved in cystinuria.